The genus Homalopteroides Fowler 1905 is resurrected and distinguished from the genus Homaloptera van Hasselt 1823 based on a combination of characters including a unique mouth morphology, dorsal-fin origin over pelvic fin,
Introduction
Homaloptera van Hasselt 1823 is the most species-rich genus of the subfamily Balitorinae, comprising 35 valid species (Eschmeyer & Fricke 2012) . It has been distinguished from other genera of the subfamily Balitorinae in having smooth lips vs. lips with papillae (Balitora Gray 1830 , Hemimyzon Regan 1911 , Annamia Hora 1932 , Sinogastromyzon Fang 1930 , Metahomaloptera Chang 1944 , Jinshaia Kottelat & Chu 1988 , a single barbel at each corner of the mouth vs. more than one barbel (Lepturichthys Regan 1911 , Neohomaloptera Herre 1944 , Cryptotora Kottelat 1998 , the gill opening extending to the ventral surface of the body vs. not reaching the ventral surface (Bhavania Hora 1920) , and absence vs. presence of two papillae between the lateral portions of the lower lip (Travancoria Hora 1941) . Species of Homaloptera occur in India, Myanmar, China, Thailand, Laos, Cambodia, Vietnam, and south to Sumatra, Java, and Borneo. The species have a diverse range in body size, with the smallest species, Homaloptera tweediei Herre 1940, reaching 26 mm SL (Herre 1940) , and the largest, Homaloptera parclitella Tan and Ng 2005 , reaching 102 mm SL (Tan & Ng 2005) .
Comparisons of specimens from the Mae Khlong basin previously identified as Homaloptera smithi Hora 1932 with specimens of all other species of Homaloptera available (26 of 35 valid species) led to the redescription of the poorly known and often misidentified Homaloptera modesta (Vinciguerra 1890) and to the resurrection of the genus Homalopteroides. Fowler (1905) removed Homaloptera wassinkii Bleeker 1953 from Homaloptera and placed it in a new genus Homalopteroides, which was distinguished from Homaloptera by having the origin of the dorsal fin posterior, rather than anterior, to the origin of the pelvic fin (Fowler 1905) . This new genus, based on a single character, was given subgeneric rank by later authors (Weber & de Beaufort 1916; Fowler 1940; Silas 1953; Alfred 1969; Menon 1987) . More recently, Homalopteroides was recognized as being possibly a distinct genus based on having "a short and broad body, a short caudal peduncle, relatively long paired fins with the pectorals reaching and usually overlapping the pelvics, and a dark body with a series of saddles along the back" (Kottelat 1998 ). Kottelat's description was treated by Tan and Ng (2005) as warranting recognition of Homalopteroides as a subgenus of Homaloptera. None of the characters provided by Kottelat (1998) for Homalopteroides are apomorphic given that the three other potentially valid genera that he proposed (recognized as subgenera of Homaloptera by Tan & Ng 2005) , Homaloptera (sensu stricto) van Hasselt 1823 , Balitoropsis Smith 1945 , and Homalopterula Fowler 1940 , include species that share one or more of these characters. Lateral and ventral views of the type species of the genera proposed by Kottelat (1998) Fowler's character state distinguishing Homalopteroides, the origin of the dorsal fin in relation to the origin of the pelvic fin, also is not unique. All of the species belonging to Homalopterula and a related group of Indian species (see Discussion) also have the origin of the dorsal fin posterior to the origin of the pelvic fin. Based on a review of specimens and published species descriptions, Homalopteroides Fowler 1905 is resurrected as a genus based on a unique mouth morphology that distinguishes it from the genus Homaloptera.
Materials and methods
Lengths were measured to the nearest 0.1 mm using digital calipers and taken on the left side when possible. To reduce the effect of ontogenetic variation in morphometric values, only individuals classified as adults were compared interspecifically. Individuals having the orbital length shorter than the interorbital width were categorized as adults, and those with the orbital length greater than or equal to the interorbital width were categorized as juveniles. Measurements and counts (Table 1) follow Hubbs and Lagler (2004: A, B, C, D, E, H, N, O, P, Q, R, S, T, U, W, X, BB, GG; letters correspond to measurements in Table 1 ) and Kottelat (1984: G, J, K, L, V, DD, EE) with the exception of the following measurements. Body depth at anus (F) is the greatest body dimension at the anus. Prepectoral length (I) is from tip of the snout to the base of the first pectoral ray. Distance between anus and anal fin (M) is from the anal opening to the base of the first anal ray. Snout to nostril distance (Y) is from the tip of the snout to the anterior part of the nostril. Nostril to operculum distance (Z) is from the most posterior margin of the nostril to the hindmost part of the opercle. Internostril width (AA) is measured at the narrowest distance between the nostrils. Interorbital width (CC) is the least distance between the orbits including the orbital rim. Interrostral width (FF) is measured at the narrowest distance between the rostral barbels. Inter-lower lip width (HH) is measured at the narrowest distance between the lateral portions of the lower lips. All ray counts are given as follows: simple rays in Roman numerals followed by branched rays in Arabic numerals where dorsal-and anal-ray counts include the last ray split at the base represented by ½. The caudal-fin ray count is the total number of branched rays. Total lateral-line pore count includes the pores on the caudal fin. Small scales are counted as ½. Institutional abbreviations follow Eschmeyer and Fricke (2012) , and the abbreviation for alcoholic specimens is ALC. A single specimen was cleared and double-stained for bone and cartilage using the technique of Taylor and van Dyke (1985) . Photographs were taken of preserved specimens using Visionary Digital (Palmyra, Virginia) with Canon 40D and 5D cameras at UF. Sequences of the nuclear Recombination Activating Gene 1 (Rag1) for phylogenetic analysis were compiled from Genbank, representing 6 genera and 10 species of Balitoridae (Table 2 ). Rag1 is the most species-diverse gene for Homaloptera on Genbank. Outgroup taxa were the loaches Pangio elongata (Cobitidae) and Barbatula barbatula (Nemacheilidae). A multiple sequence alignment was assembled in Seaview 4 (Gouy et al. 2010 ) using a muscle algorithm (Edgar 2004) . In assessing the systematic position of the genera of Balitoridae, a Bayesian analysis was conducted using MrBayes 3.1 (Huelsenbeck & Ronquist 2001) v, 9 & v, 8, i (1);v, 9, i & v, 9 (2); v, 9, i & v, 10 (1); v, 9, i & v, 10, i (2); v, 9, i & vi, 8, i (1); v, 9, i & vi, 10 (1); vi, 9 & v, 9, i (1); vi, 9 & v, 10 (1); vi, 9, i & v, 10 (1) Pelvic-fin ray count ii, 7 (61); ii, 6, i (5); ii, 5, ii (1) with a Markov chain Monte Carlo analysis. In order to determine the best-fit model of nucleotide evolution for the dataset, likelihood scores were compared in PAUP* ver. 4.b10 (Swofford 2002) and when scores were comparable, a Likelihood Ratio Test (LRT) was performed (Felsenstein 1981) . Four Markov chain Monte Carlo reactions were run simultaneously for 1,000,000 generations under the GTR+I+G model. The trees and likelihood scores were sampled at every 100 generations. The standard deviation for split frequencies was 0.003, and the overlay plot and trace files of both runs were analyzed in the program Tracer v1.5 (Rambaut & Drummond 2007) . The MCMC runs reached convergence after 100,000 generations. One thousand trees were discarded as burn-in, and the remaining trees were used to construct a 50% majority consensus tree in Figtree v1.3.1 (Rambaut & Drummond 2010) . 
Phylogenetic results
The Rag1 tree (Fig. 3) shows 98% posterior probability (pp) support for the family Balitoridae, weak support of 74% pp for Gastromyzoninae, and 100% pp for the Balitorinae. The low pp value for the Gastromyzoninae is due to the inclusion of the enigmatic genus Barbucca Roberts 1989, whose systematic position is questionable (Ŝlechtová et al. 2007 Hora 1932) . The genus Homalopteroides is valid, and both of these species are members. We choose to retain the type species as H. wassinkii Bleeker 1853 (Art. 70.3.1).
Diagnosis. Homalopteroides is distinguished from Homaloptera by the following combination of characters: dorsal-fin origin over pelvic fin, ≤ 60 lateral-line scales, ≤ 30 predorsal scales, and a mouth morphology consisting of two thin and widely separated rostral barbels on each side of the mouth, thin crescent-shaped lips, the absence of any structure such as a mental pad or lobes (Fig. 2 D) between the lateral portions of the lower lip, and a chin that extends anterior to the lateral portions of the lower lip. Based on these characters, the following species are removed from Homaloptera and placed in Homalopteroides: Homaloptera wassinkii Bleeker 1853, H. modesta (Vinciguerra 1890) , H. rupicola (Prashad & Mukerji 1929) Even with the transfer of species to Homalopteroides, Homaloptera remains a highly variable genus with species assigned to three subgenera: Homaloptera (Homaloptera), H. (Balitoropsis), and H. (Homalopterula). Due to this large morphological variation, Homalopteriodes can be distinguished from Homaloptera only by a combination of characters. All characters used to distinguish Homalopteroides from the subgenera of Homaloptera are described below.
Homalopteroides is distinguished from Homaloptera (Homaloptera) (Figs Kottelat 2000, and 75-77 (Tan & Ng 2005) for H. parclitella Tan and Ng 2005 , thin barbels with the medial-and lateral-rostral barbels widely separated from one another at the base versus barbels thick and in close proximity to one another, crescent rather than triangularshaped lips, and the absence versus presence of a mental pad.
Homalopteroides is distinguished from Homaloptera (Balitoropsis) (Figs. 1C & 2C ) by having the origin of the dorsal fin posterior, rather than at or anterior to, the origin of the pelvic fin. The same mouth characters listed above for distinguishing Homalopteroides from H. (Homaloptera) distinguish Homalopteroides from H. (Balitoropsis) except lip shape, which can be crescent-shaped as in H. (Balitoropsis) zollingeri Bleeker 1853 (Fig 2C) . Homalopteorides is distinguished from Homaloptera (Homalopterula) (Figs. 1D & 2D) Tortonese (1961) . The only type specimen examined in this study (due to availability) was a paralectotype, BMNH 1893.2.16.50. This specimen is in extremely poor condition and only pectoral fin and pelvic-fin ray counts could be made. Vinciguerra (1890) gave a total pectoral-fin ray count of 13 (v, 8 ) and a total pelvic-fin ray count of 8 (ii, 6). However, the paralectotype examined has a total pectoral-fin ray count of 15-16 (v, 10-11) (only one side could be counted) and a total pelvic-fin ray count of 9 (ii, 7). Since its original description, H. modestus has been redescribed by Silas (1953) , Menon (1987) , and Selim and Vishwanath (1998) . Silas (1953) gave a total pectoral-fin ray count of 13-14 (v-vi, 8 ) and the same pelvic-fin ray count given by Vinciguerra (1890) . Menon (1987) gave the same counts as Silas (1953) , whereas Selim and Vishwanath (1998) followed the original description. Based on all material examined in the present study, H. modestus has a total pectoral-fin ray count of 14-16 (iv-vi, 8-10, i ) with a modal number of 15 (v, 9, i). Silas (1953) , Menon (1987) , and Selim and Vishwanath (1998) gave a lateral-line scale count of 47 although Vinciguerra (1890) states "11 numero delle squame della linea laterale non si può precisare con esattezza: esse sono circa 47" (11 Number of the scales of the lateral line cannot be precise: there are about 47). The 68 individuals sampled in this study had a lateral-line pore count of 38-42 +1-2. Vinciguerra (1890) gave a pharyngeal tooth count of 8 and described the 2 nd to 4 th teeth as being well developed, and the other five as rudimentary. In one of the specimens examined in this study, the pharyngeal tooth count was 8, the first six teeth being large and the last two small (Fig. 4) . (Table 3 ) by the combination of its caudal-fin color pattern that consists of a black proximal bar, a black distal bar and a black median blotch, 15 pectoral-fin rays (v, 9, i), a pectoral-fin length greater than the head length, 5-6½ scales above and 5-6 scales below the lateral line (to the pelvic fin), a total lateral-line pore count of 39-44, absence of an axillary pelvic lobe, pelvic fin not extending to the anus, orbital length less than the interorbital width (an adult character, see Discussion), and a maxillary barbel that reaches to or slightly past the anterior orbital rim.
Diagnosis. Homalopteroides modestus is distinguished from all other members of Homalopteroides
Homalopteroides modestus is morphologically most similar to H. nebulosus, H. rupicola, and H. tweediei. It is distinguished by having 15 pectoral-fin rays vs. 13-14 in H. nebulosus, 16 in H. rupicola, and 13 in H. tweediei Description. Dorsal, lateral, and ventral views of an adult are shown in Figures 5A and 6 . Measurements and meristic counts are given in Table 1 . Homalopteroides modestus is a moderate-sized species reaching 44 mm SL. The body has a flattened ventral surface, is arched predorsally and tapers posteriorly to the caudal base. The head is conical when viewed dorsally and covered with tubercles. The orbits are small, ovoid, positioned dorsolaterally, and smaller in length than the interorbital width. The nostrils and orbital rim are in close proximity but are not in contact.
The mouth (Fig. 6 ) is inferior with both upper and lower jaws slightly visible. The lips are thin, smooth, crescent-shaped, and continuous around the corners of the mouth. The lateral portion of the lower lip is broad and the medial portion is thin. The chin extends anterior to the lateral portion of the lower lip. Posterior to the lower lip is a series of large tubercles that extend onto the operculum. Rostral and postlabial grooves are present. Two pairs of rostral barbels and a pair of maxillary barbels are present at each corner of the mouth. The medial-rostral barbels are separated from one another by a large lobe. The rostral barbels are separated by a small lobe with a distance about equal to the length of the medial-rostral barbel. The lateral-rostral barbel reaches the base of the maxillary barbel, and the maxillary barbel reaches horizontally to a vertical at or slightly posterior to the anterior orbital rim. The gill opening extends to the ventral surface of the body, and the gill membrane is united to the isthmus with a large central furrow where the gills meet. The opercle reaches to or past the 2 nd pectoral-fin ray. Body scaled except for the ventral surface anterior to pelvic-fin; scales between the anal-fin origin and pelvic insertion are deeply embedded. In the cleared and stained specimen a medial row of scales from the pelvic fins reached to a small patch of scales between the pectoral fins. Most scales, especially above the lateral line and at the dorsal-fin origin, have a small nipple at their posterior extremity; up to six nipples are present on a scale. The total lateral-line pore count is 39-44.
Variations in fin counts are given in Table 1 ; modal numbers are given here. Dorsal fin has 3 simple and 7 branched rays (iii, 7 ½) and originates over the pelvic fin, closer to the caudal-fin base than to the snout. Pectoral fin has 6 simple and 9 branched rays (v, 9, i) , is longer than the head length and reaches past the pelvic-fin origin. Pelvic fin has 2 simple and 7 branched rays (ii, 7), lacks an axillary pelvic lobe, and does not reach the anus which is located closer to the anal-fin origin than to the pelvic-fin insertion. Anal fin has 1 simple and 5 branched rays (i, 5 ½). The caudal fin is forked with rounded lobes and has a total of 17 branched rays; the lower lobe slightly longer than the upper. Total number of vertebrae is 31, comprising 15 abdominal and 16 caudal. The fifth ceratobranchial (Fig. 4) bears a large transverse ventralis process and has a single row of 8 teeth. Positioning of the teeth varies in the left and right ceratobranchials in the cleared and stained specimen examined. Lateral view of a juvenile is shown in Figure 5B . Measurements and meristics for juveniles (individuals with an orbital length greater than or equal to the interorbital width) are given in Table 1 . The maximum size is 27 mm. Characters not shared with adults are discussed. The body lacks a well-defined predorsal arch and lobes between the barbels. Few tubercles may be present by and between the nares. Nipples on the scales are not prominently found. The pectoral fin reaches the pelvic fin, but does not always reach past it.
Coloration. In 70% Ethanol: The general color is shown in Figures 5 and 6 . The color pattern varies slightly between adults and juveniles. In dorsal view, the base color is cream with small mottled brown spots. There are five black dorsal saddles. The 1 st saddle may have smaller, incomplete saddles surrounding it and is between the supraoccipital and dorsal-fin origin; 2 nd is located at the dorsal-fin origin; 3 rd is located at the dorsal-fin insertion between the dorsal-fin and anal-fin origins; 4 th is dorsal to the anal fin; and 5 th wraps the caudal-fin base. The saddles often are faint and hard to distinguish in juveniles. A black bar extends from the lateral-rostral barbel base through the orbit and to the supraoccipital, which is outlined in black.
The lateral view shares the same base color pattern as the dorsal view. A black bar extends from the medialrostral barbel base to or just before the nares. Another black bar extends from the orbit to the posterior edge of the opercle just below the origin of the lateral line. The lateral line is marked by a solid black stripe that may contain circular blotches. One-4 large pigmented blotches may be present below the black stripe between the pectoral-fin origin and the anterior edge of the orbit. The 3 rd and 4 th saddles usually commence at the lateral line. Mottled brown spots sometimes coalesce to form distinct lines above and below the lateral line and may form large spots between the pelvic and anal fins.
In ventral view, the base is cream and, when mottled spots are present, they are restricted to a band at the analfin origin. The barbel bases are black, and the lips are occasionally pigmented between the rostral barbels and at the maxillary barbels. All of the fins have black bands; the dorsal fin has 3-4 in adults and 2-3 in juveniles. The pectoral fin has 2-3 bands, the pelvic fin has 1-2, and the anal fin has 1-2 in adults and 1 in juveniles. The caudal fin has 2 bars, a proximal bar and a distal bar, and a median blotch that may fuse to the distal bar. The lower lobe of the caudal fin is pigmented only at the caudal bars. The paired fins are black at their bases, and the unpaired fins have a black spot at their origins. All fins have hyaline tips.
Distribution. Homalopteroides modestus occurs in the Salween, Mae Khlong, and Tenasserim basins (Fig. 7) . The latter two basins drain the Tenasserim Range, a large mountain chain between Thailand and Myanmar. The eastern part of the Tenasserim Range is crossed by the Mae Nam Kwae Noi River (Mae Khlong basin) and the southwestern part gives rise to the Tenasserim River. The Salween River flows north of the Tenasserim Range. Other species that have a distribution in both the Mae Khlong and Salween basins are Schistura mahnerti (Kottelat 1990; Plongsesthee et al. 2011) , and Acanthocobitis pictilis (Kottelat 2012) . Most individuals of H. modestus have been collected in mountain streams in rubble and gravel riffles (Fig. 8) .
Homalopteroides modestus has been reported from Borneo by Boulenger (1894) and Popta (1906) ; however, these populations were subsequently described as H. weberi and H. stephensoni by Hora (1932) . The description given for H. modestus from Manipur, India (Selim and Vishwanath 1998) , does not agree with the data from this study and probably refers to a different species.
Discussion
Many authors have noted the possible paraphyly of the genus Homaloptera (Fang 1930; Hora 1932; Kottelat 1998; Tan & Ng 2005; Tan 2009 ), and several genera have been created for species previously in Homaloptera (Hemimyzon Regan 1911 , Lepturichthys Regan 1911 , Protomyzon Hora 1932 , and Cryptotora Kottelat 1998 or elevated from use as a subgenus (Neohomaloptera Herre 1944) . Phylogenetic analysis of the Rag1 gene (Fig. 3 ) demonstrated the paraphyly of the genus Homaloptera. Homalopteroides smithi (Hora 1932 ) is sister to a clade including Balitora annamitica, Homaloptera zollingeri, Homaloptera leonardi, and Homaloptera parclitella. The phylogenetic analysis also showed that the subgenera Homaloptera (Homaloptera) and H. (Balitoropsis), proposed by Kottelat (1998) as possible genera, are not well defined. Homaloptera (Balitoropsis) leonardi is sister to H. (Homaloptera) parclitella (87% pp), and both of them are sister to H. (Balitoropsis) zollingeri with a weak support of 59% pp. A more comprehensive analysis is needed to understand the relationships within and between these two subgenera.
Five species of Homaloptera are known from the Western Ghats of India: H. montana Herre 1945 , H. pillaii Indra and Rema Devi 1981 , H. menoni Shaji and Easa 1995 , H. santhamparaiensis Arunachalam et al. 2002 , and H. silasi Madhusoodana Kurup and Radhakrishnan 2011 . These species have been recognized as possibly constituting a group requiring a separate genus (Pethiyagoda & Kottelat 1994 [first two species]; Kottelat 1998 [first three species]) or subgenus (Tan & Ng 2005) . The only Indian species examined in this study (due to the restricted access to specimens) was H. montana. Homaloptera montana is distinguished from all other taxa examined in this study by having the origin of the dorsal fin posterior to the insertion of the pelvic fin. It has a mouth morphology more similar to that of Homaloptera (Homalopterula) than to that of H. Homaloptera manipurensis Arunkumar 1998 is known only from the state of Manipur in northeastern India. Based on its original description, H. manipurensis seems to belong to Homalopteroides. It is distinguished from H. modestus in having a total dorsal-fin ray count of 8 (ii, 6) vs. 10 (iii, 7½), a scale count above/below the lateral line to the pelvic fin of 8/4 vs. 5-6½/5-6, and a caudal-fin color pattern consisting of three well-defined black bars vs. black proximal and distal bars, and a black median blotch.
Some species of Homalopteroides have been described from small specimens: 24-27 mm SL (Prashad and Mukerji 1929) for H. rupicola, 23-26 mm SL (Herre 1940) for H. tweediei, and 22.3-24.5 mm SL (Alfred 1969) for H. nebulosus. Based on the material examined in this study all of these species have an orbital length greater than or equal to the interorbital width. The use of this character as diagnostic for these species is problematic and
